Two men developed acute intravascular haemolysis after exposure to arsine gas in a metal smelting works. Both survived; one developed acute renal failure and required peritoneal dialysis. His renal function returned to near normal within 3 months.
Introduction
Arsine poisoning has been recognized for over 150 years, the first known death being reported in 1815 (Hunter, 1962) . We report two cases occurring simultaneously after accidental exposure to the gas in a metal smelting works. Both patients developed haemolytic anaemia and one acute renal failure which was treated by peritoneal dialysis.
The process
The patients, B.N. and J.B., were employed at a factory where zinc and lead are refined from the ore. The earlier stages of this process produce a mixture of molten lead and zinc.
After the separation of the two metals, the molten zinc is transferred to a final liquation (holding) chamber before casting into slabs. This transfer is made with a 1 -ton ladle and, at this point, sticks Buchanan (1962) . He reports the lessknown reaction in which (nascent) hydrogen may be generated between certain light metals and a strong alkali. Zinc is quoted as one light metal which will bring about such a reaction especially with the aid of heat. The action of the nascent hydrogen upon arsenic could result in the formation of arsine.
In this incident it is more likely that arsine was generated by the hydrolysis of sodium arsenide which had collected in the zinc liquation chamber over weeks of operation. The arsenide could have been formed by the action of heat on sodium arsenate.
The toxicity of arsine
Arsine is an extremely toxic gas (Doig, 1958) . It produces a characteristic illness which was at once recognized in these two cases. Concentrations of 3-10 ppm will produce slight symptoms after several hours exposure, and concentrations of [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] ppm are dangerous after I-1 hr. Arsine inhibits tissue oxidation and particularly affects the erythrocytes, causing rapid intravascular haemolysis (Kensler, Abels & Rhoads, 1946) . The renal lesion appears to be acute tubular necrosis secondary to this haemolysis.
The mortality of arsine poisoning in the reported cases is 22% (Buchanan, 1962) and in the older literature there are no reports of patients surviving if renal failure developed. However, haemodialysis and peritoneal dialysis have altered the prognosis (Ullrich, 1958; Neuwirtova et al., 1961; Derot et al., 1963) . It is clear from our patient, B.N., that there may be good recovery of renal function.
Mannitol was given to both our patients but a response could not be expected so long after the initial exposure to arsine and the development of haemolysis. BAL therapy is said to be ineffective in arsine poisoning and this is not surprising since only very small concentrations of the gas are required to produce a toxic effect (Vallee, Ulmer & Wacher, 1960) . There is experimental evidence that 2,3-dimercaptopropyl ethyl ether may protect against arsine poisoning if given within 12 hr of exposure (Kensler et al., 1946) but we know of no clinical report of its use.
Preventive action
Since arsenic is an impurity in the raw ore it has to be accepted that the aggregation of trace quantities of metallic arsenides cannot be prevented in this process of zinc purification and a build-up of the arsenides will occur in the dust and debris of the zinc liquation chamber.
This presents the serious potential hazard of accidental production of arsine and every effort will be made in future to prevent the wetting, or even moistening, of the dust and debris in the essential cleaning process. All men exposed to the dust will wear dust masks whilst those who climb into the chamber for the actual cleaning will wear airline respirators. The roof of the liquation chamber will be removed during cleaning and the chamber exposed to atmosphere so that any arsine that is given off by mischance will be diluted.
Disposal of the debris will be controlled; ultimately the dust will be soaked with water so that any arsenide remaining is converted to arsine under safe conditions.
